Mitochondrial translocation of the glucocorticoid receptor in double-positive thymocytes correlates with their sensitivity to glucocorticoid-induced apoptosis.
Glucocorticoid receptor (GR) signaling plays an important role in the selection and apoptosis of thymocytes. Besides nuclear translocation, mitochondrial translocation of the ligand-bound GR in lymphoid cells was also shown, which might determine glucocorticoid (GC)-induced apoptosis sensitivity. In the present work, we followed the ligand-induced GR trafficking in CD4+CD8+ double-positive (DP) thymocytes. Using confocal microscopy, we found that upon short-term in vitro GC analog [dexamethasone (DX)] treatment, the GR translocates into the mitochondria but not into the nucleus in DP cells. We also analyzed the GR redistribution in cytosolic, nuclear and mitochondrial fractions of unseparated thymocytes by western blot and confirmed that in DX-treated cells a significant fraction of the GR translocates into the mitochondria. DX reduced the mitochondrial membrane potential of DP cells within 30 min, measured by flow cytometry, which refers to a direct modulatory activity of mitochondrial GR translocation. The abundant mitochondrial GR found in DP cells well correlates with their high GC-induced apoptosis sensitivity.